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(g) Improved method for prepanng saccharide fatty acid polyesters by transesterificafa'on. 

® f^dl^n^^'^^l^V''' preparation of saccharide fatty acid polyesters via a twostep process is 
^Tto a S CiT^r ^ saccharide ,s partially esterified so as to contain, on average, behveen about 

kl^^6-^ln1^^^L^JT^' "^f "SP' ^^^^^^^ saccharidi is reacted with a 

anZdlid^^^^ ^"^""^^f ^atty adds, or fatty acid 

^^h2S^^£^^^ ^Zh^ ^y^^^ 9"^P^ the partially esterified 

M^h^e ^ «^H^.r^ ^'^"PS ^" a transesterification reaction to form a 

frl^e^rific^tte^ The use of a partially esterified saccharide as a reactant in the 

om?r ^r^^^^ ^ homogeneous reaction system, less caramelization or 

^cch^rid^^S^S^i ^^^r^' to^' molecular weight ester by-product formaton Th^ 
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^^<^^y^:rj^^^^^^^^ Of sacchaH^e faUy ac. po,yes.e.s. es- 

esterification rBactions of iheaJlZlnTt^^Zl^^^ T^""^ '"teanolecular eaten ficat.on and Irans- 
add-containing reagent such 3^^^^^ ^ ""T '"^ ""'^""^ ^'"''^"''^ « ^-"V 

The ia,p««,ed met»«dof this inventKS; w thT^r! ^' f '^"^ ^"'^ '^"^ anhydrides 
caramelization and w,th less ZeS"on ^Z^Z^e<^Z "^^^^^ ° 'T"""^ 

iratlon allows for the fom,a.ion of P^u^J hll^ SSrTf □rrt^'r'^'*'- ^ '=«'«'^- 
low molecular weight ester by-products ^duLesThe a^^J ^ 1^ " characteristics. The raduction in 
treated for recycling. The su.i.se faU^add ^yelrsZ^Zhr "^^^^ ''^ - 

especially useful as fat substitutes in Ld aSS'ns'lS^'^^ '"''"^ -ethodof this inven.ior, are 

BACKGROUND OF THE INVENTION 

aiso?o:.r.rtorirstr; srse^ sirTa^r*-"'^;'^"'^'"'^ ^ ^'-^y- 

3ityand/ordiseasessuchasheia^^!,rIdbiL?/-,^^^ 
offaL In recent years, fat sub^i^rSS^!^!!^ T^i!'?''"'"*^^ 

reducing the fat and calorie rnr^^f,^ifereo^^^^^ « "-^d of 

and digestive properties wHh S^STn^l^S^il^^^^^^ 

corporated IntofJod compositton^ """^'"'"^ characteristics when In- 

and iS"!S;';SeTS^^^^ T^V-.e^ wKh reduced absorption 

solvents (such as d^methv)a<»tem^S!l m l^^ J ^^'^'^ temperatures and/or toxic 

the melUng point of sucrSeTbori sI^) ^^^^^ 

compose which leads to undLlrable bv orcll ^' ' ^^"'^ ^"''"'se begins to da- 
le the mutual insolubility 0^^^! and th^f«T^ Z T*^*"* "^terogeneous due 
Of sucrose in the transeL^rcXn ^dil LvI ' '"e solubility 
alka^free soaps haveals^be^ usedTrl^Th^ . r'' caramelizatioo. Alkali soaps and 
oftheprocessl^tempt haveTo b-^^^ 

actant ratios (see, e.g. U.S. Patents rsiJ^BO and ATT^-f/rt ^'"P'oy*"^ '^•alysts and varying re- 
has, hov^ver^i^'ntp^blems of itfJZ^F^^^^^^^^ ^'^''^-^'^^ transasterification process 
ofsucrosemustberemovedfro^he ea^^noL^^^^ 
are sUII contaminated With su^^e dei^^iS^^ 

The sucrose polyester pm^mfare t^e^T- ? '"^ "^"^ or caramelization. 
4.518.772. and 4 Sll.oS^JJi^^^^^^J^,^' "^"^^^^ (^S^. "-S. Patents 3.963.699. 4.517.360. 

the sucrose and fatty ackl esterSurL £„«T m attempting to prepare a homogeneous melt of 

tendtoagglomerateihensS^SSTs PaTentT^^^ f'"''^"*"" ^'^^ 

that are fonned also have a tend^^dr^iT ' f;^^' sucrose fatty acW ester intermediates 

Patent 3.792.041V ^cS Ije «arften^ ILT^^^ "^"""'^^ '"^ '^^'^ condittons (see. e.o. . U.S. 

The poo; aff n»y tTh^S^ntfronf a^^^^^^^ 

which is general^ ne^ssaTio c^^^^^ l"VT ""^^ '^"^ ^'^'^ '"'"''^ "^^^^n mixture, 

ture Which is suscent^r;:;: "It'l.r.l^'l''.'''^'' <«a9reeof transesterincation. results in a reaction mix- 
Of course, adverse.y^ffect th^rrrStS^i,"^^^ Patent 4.611 .055). Such pf^se separation will. 

transesteSre'Slo^ 'tS^^'VlT' '''^'^^^ -"^^ --ose in a 

therefore. pS^ a morJfoZe„!f^^^r ^ 

polyester and lighter cTlo^S:"^^^^ T^'u ° V" f° """^^ ^^^^ ^«««y ^^-i 

procedure. howLr. g^neTat^Tame a^^^^^ L"!!'""."? ^"^ °«'«^''«««'POS»fon reactions) This 

thyl acetate are produced forral^^^^^^^ 
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sure process for the preparation of saccharide fatty acid polyesters. The Meyer et al. process involves reacting 
a mixture of a lower acyl ester saccharide, a fatty acid lower elkyi ester, and an alkali metal catalystat a reaction 
temperature of 100° to 125-C while drawing a vacuum of less than about 1 5 torr <about 20 millibar) over the 
reaction mixture. The saccharide fatty acid polyesters are reported to be formed via a transesterlfication re- 
action whereby at least a portion of the lower acyl ester groups on the starting saccharide are replaced with 
.o«T^ ^'^'^ groupsfrom the fatty add loweralkyl ester. Mieth etal.. DD-/\.227137 (laid open September 11 
1885). provides a method for preparing polyol-ester mixtures suitable for use as fat substitutes whereby sac^ 
charides are esterified ortransesterified with short-chain carboxyiic acid derh^atives in the presence of a cat 
alyst and then reacted with triglycerides having long-chain cartwxylic add derivatives Oa. pig grease or hard 
rape fat) at a temperature of 120 to 140->C. The polyol-ester mixtures so produced can be subi^d to further 
t ransestenf ication reactions at 1 00 to 1 20-C using long-chain carboxyiic acids or ther esters as reagents The 
cateljrsts used by Mieth et al. indude phosphorous acid, alkali metals, alkali alkylates, and alkali saHs of weak 

It is desirable to provkte a new method for the production of saccharide fatty acid polyesters especially 
sucn^e fatty add polyesters, which overcome at least some of the problems encountered in the prior art It is 
also desirable to provide a new method for the production of saccharide fatty acid polyesters, espedally su- 
crose fat ty aad polyesters, which results In less caramelizaUon and/or decomposition products and which aen- 
erates reduced amounts of by-product low molecular weight esters. The methods of the present invention are 
gerierally easier to use and provide better saccharide polyesters than the methods of the prior art The methods 
of the present inventton generally result In less caramellzatton and generate signifkantly less by-product low 
molecular weight esters during the transesterif icab'on readtons. 

SUMMARY OF THE INVENTION 

The present invention relates to an improved method for preparing saccharide fatty acU polyesters es- 
pecially sucrose fatty add polyesters, via a two-step reactton process. In the first step, a sacdiaride Is 'con- 
verted into a partially esterified saccharide which is more soluble in the hydrophobk: readion mixtures normally 
used Infetty acM transesterification reactions. In the second step, the partially esterified saccharide Is trani 
estenf led with a fatty acid-containing reagent selected from the group consisting of fatty acids fatty add salts 
lower alkyi esters of fatty acids, and fatty acid anhydrides. The improved method of the present invention gen- 
erally result in less caramelization and generates signi f icantly less by-product tow molecular weight esters dur- 
ing the transestenf ication readions. The sucrose fatty acid pdyesters produced by the improved method of 
this invention are espedally useful as fat substitutes in food applteations and produds. 

The improved process of the present invention involves first reacting a saccharide with an organic acid of 
formula RCOOH where R is an alkyI group containing 1 to 4 carbon atoms to form a saccharide having on 
average, about 1.5 to 3.5. and preferably 2 to 3, lower acyl ester groups (Le^, a partially esterified saccharide) 
The preferred organic add for the initial esterif ication step is acetic acid. The partially esterified saccharide 
IS generally more soluble than the starting saccharide in fatty add transesterif icatfon media and allows, there- 
fore, easlerformation of a homogenous readion mediain the nextstep. In that next step, the partially esterified 
saccharide is readed with a fatty acid-oontainlng reagent whereby essentially all the hydroxyl and esters 
groups in the partially esterified saccharide are replaced wMi fatty add ester groups to fonii a saccharkle fatty 
acid polyester. The transesterification readion is generally carried out at temperatures of from about 95° to 
200-C under essentially anhydrous condlttens. Although not necessary, the relatively low molecular weight, 
non-fatty aad-conteining lower alkyI ester and lower aikyi alcohd by-products can be removed from the reac- 
tion system as the readion proceeds to drive the readion equilibrium towards the fonnation of the desired sac 
charide fatty acid polyester. 

The general readions can be illustrated by the following general readion scheme using fatty acid esters 
(hs^. R COOR**) as the fatty acld-contalning reagent: 

STEP 1: 

acid 
catalyet: 

(H0CH2).(HO) ♦ (a-fb) RCOOH > 



(HOCHj) <^ (RC ( -O) OCHj) , (HO) ^-k, (RC (-0) O) ^ 
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(HOCH,),^,(RC(.0)OCH,).(HO),^,(RC(-0)0)^ . (n.m) R- COOR- • 

basic 
catalyst 

<R'C(-0)OCHj),(R'C(-0)0)^ ♦ 
. (a-Kb)RCOOR" ♦ (n+o.a.b)R"OH 

co.r^SnS''^' '° ""'"■^^ ^ '"^"'-^ --'^-9 - ^^c^aride fat.y add polyester 

Xnti seTecLd^ f ^^^^^^^^ ^ '"a fatty acid-contain^i 

Sd'^Sreste ' '° " ^»'» «a«^«ride fatty 

es J^mS;r'^'"* ^ ^ « saccharide fatty acid pCy- 

Ss weight pe'ri'T" ""'"'^"^ '^""^ '''^ '""^ "^^"'^ acid to less than about 

(3) mixing the treated partially esterified saccharide, a fatty add-containlng reagent, and a transesterif i- 
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cation catalyst under essenUally anhydrous conditions to form a reaction mixture, wherein the fatty acid- 
containing reagent Is selected from the group consisting of tatty ackJs. fatty acid salts, lower alkyl esters 
of fatty acids, and fatty acid anhydrides; and 

(4) heating the reaction mixture to about 95- to 200*>C for a time sufficient to form the saccharide fatty 
5 acid polyester while continuously removing by-product non-fatty acid-containing, low molecular v^eioht es- 

ter and alcohol. 

These and other objects and advantages of the present invention will become apparent through the fol- 
lowing description of the prefenred embodiments of the invention. 

10 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The method of the present invention provides an improved method for the preparation of saccharide fatty 
acid polyesters via an essentially two step reaction process. The present method provides a solvent-free syn- 
thesis whereby a saccharide is first partially estcrified so as to contain, on the average, between about 1 5 
and 3.5 lower alkyl ester groups and then the partially esterif ied saccharide is then subjected to a transester- 
ification reaction with a fetty add-containing reagent whereby the lower acyl ester groups and the hydroxyl 
groups of the partially esterif ied saccharide are essentially replaced with fatty acid ester groups to yield a sac- 
charide fatly acid polyester. At the transesterificatlon reaction temperature, the partiaDy esterif ied saccharide 
and the fatty acid-containing reactant will generally fomi a homogeneous reaction mbclure. The relatively low 
molecular weight, non-fatty acW-contalning loweralkyi ester by-product and the relative^ 
lower alkyl alcohol by-pnxJuct can. if desired, be removed during the transesterificatlon reactk>n in order to 
dnve the reaction equilibrium towards completion and the formation of the desired saccharide fatty acid poly- 
ester. Generally yields on the order of about 80 to 99 percent can be obtained with reaction times of about four 
hours. 

The partially esterif ied saccharide can be prepared by conventional means which allow for limited ester- 
if icatlon of the hydroxyl groups of a saccharide. It Is Important that the degree of esterif Icatton Is such that the 
partially esterif ied saccharide contains, on average, between about 1.5 and 3.5 lower acyl ester groups Pre- 
ferably, the partially esterifled saccharide contains, on average, between about 2 and 3 lower acyl ester groups 
Such conventional esterification methods for preparing partially esterified saccharides are described in Un- 
stead et al.. J. Amer. Chem. Sog, 62. 3260 (1940) and Coxon. U.S. Patent 4.675.393. both of which are hereby 
incorporated by reference. By "lower acyl- group it is meant an acyl group of fonnula RC(=0). where R is an 
alkyl group having less than 6 cartK>n atoms. Preferably R is a methyl grc>up. 

The partially esterified saccharides can be represented by the general formula 
. ^ (HOCH2)<^.,(RC(=0)OCH2).(HO)(^b,(RC(=0)0)P( 
where RC(=0)- represents a lower acyl group whore R is an alkyl group having less than 6 carbon atoms. X 
represents the saccharide backbone, n is the number of hydroxyl groups on the primary carbons in the unes- 
terified saccharkJe backbone, m is the number of hydroxyl groups on the secondary carbons of the unesterif led 
saccharide backbone, a is the number of lower acyl groups on primary carbons in the partially esterified sac- 
charide. b Is the number of lower acyl groups on secondary carbons in the partially esterified saccharide. The 
partially esterified saccharide must have, on average, between about 1 .5 and 3.5 lower acyl groups; preferably 
It has. on average, between about 2 and 3 lower acyl groups. In other words, the average value of the sum 
(a+b) in the fonnula of the partially esterif ied saccharide b between about 1.5 and 3.5 and preferably between 
about 2 and 3. The Individual values of a and b are generally In the range of about 0 to 4 and are Independent 
of each other so long as the average value of the sum (a+b) is within the desired range. For example, if the 
average value of a is zero, the average value of b must be in the range of about 1.5 to 3.5; if the average value 
of a IS 0.5. the average value of b must be in the range of 1 to 3. Indhfidual molecules of the partially esterified 
saccharide may have more than four ester groups so long as the average yalue of (a+b) is in the required range. 

It Is generally preferred that the partially esterified saccharide Is treated to significantly reduce the mois- 
ture content and free organic acid content prior to the final transesterif Ication step. Preferably, the free organic 
acid content of the partiaUy esterified saccharide Is reduced to less than about 0.25 weight percent, more pre- 
ferably to less than about 0.1 weight percent, and most preferably to less than about 0.05 weight percent Con- 
ventional methods to remove moisture and free organic adds can be used. One preferred technk?ue whereby 
water and free organic adds are removed in a single step is freeze drying. 

The saccharide starting materials for the present invention can be monosaccharides, disaccharides. and 
higher polysaccharides. Suitable monosaccharides indude fructose, glucose, galactose, mannose. ribulose. 
rhanrinose, xylulose, xylose, ribose. and arabinose; glucose Is the preferred monosaccharide. Suitable dlsac- 
charkJe indude meiibiose, lactose, maltose, sucrose, trehalose, and cellobiose; sucrose is the preferred dis- 
accharide. Suitable higher polysaccharides indude raff inose. genlianose. 4'-galactosyl lactose, trisaccharides 
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.s the most preferred starting saccharidr ' « "on-^^Cnfl disaccha^d^ 

using conventional methods. For example su,Jie ^ i h- H ^"^"^ saccharide starting material^ 
anacidcata,yst3uchasp-toluenasu.fo„£^":.T^^^ 

mamly of sucrose diacetale and su««se triace atl SthTfJ^nf^ ^^'^'^'°^'°^«"''^'»^««»^^ 
add catalysts for the Initial estenllcation step Sde f^ T^^lT"": Suitable 

.n.t.al estenffcation step, the acid catalyst is generallv u^'i^^ ?^ * '"^ '"e like. In the 

P«ferBblyin.herangeofatK.u,0.5toSleTwpleS^ "'""^^^ 

<^egre::f~t;::?r;s;rac^^^^^ 

« esterif ication reaction P^e^l^l^^ZtZ ZTs:r^Z ^ ^ ««> « 

matography. After reinoving excess acetic acid ^^I'JZu !^ . chromatography or liquid chro- 

in the next transesterif icaliSn step. It iS^enSl^ef^H ^h^ ''"^k'""'^" ^e«3y for 

=sre— rj~ 

^thanalcoho.tofon„ag,ycoside.sTi"b?S^^^^ 
» saccharides Include, for example, alkyi alcoholf vl Lfcohl ? / ^^"^^ saccharides to non-reducing 
hois, heteroalkyi alcohols. f^tl<:BrXSTiZ lS^^^T^S t^?" "'""^ ^'^^'V alci 

ferred alcohols are alkyl alcohols contai^ 1 to 6 4^n ai^^ '^^^^ "''"""9 ^"a^'- ^"^^^'s- Pre- 
ferred. Thus, the reducing saccharide gSl Sn te^Jl^S^JTl' ""'^ ^-"S -o-' Pr- 
action with methanol in the presence «rf HOwI^^k »^ ^ ""^ non-reducing methyl glucosWe by re- 
« lated. Once the ncn-redudi^Ta^^ril i^f^Td'^H;' """^'^ ether liLge fmetl^. 
the n-mal manner to fom, I ^^ZsV^to:^:^^"' '''"^^^ ^'^"^ beLerifiei'Tn 

sacch^^^rrmX^^^^^^^^ 

3.5 of the hydroxyl g^ups in the SBcchaMl mZ b^^^^lTJT °"«*«^9«- between about 1.5 and 
^ tobeuseful '"the present invention.^ofeJblyttren^^^^ ''''' ^^"P* — ^^aride 

are «>nverted to lower alkyl ester g^Hip^t^h^S^eSSlr^^ tn the saccharide 

Of a homogenous reaction mbtture with the fettv a^ld^ltf ^ sacchandes generally allow the formation 
step at the reaction temperatures emptoyrd ' fetty acid transesterification 

carbon atoms, attached to the sucrose bSne^n oiL^^ .V ^"^^^ ^''^^ ««»aining from 1 to 6 

terifled sacchandes are derh,ed f^su-^t^^nd h^^^f ^'^^ "'^ ""^'^"^ P^^ially es- 

the general formula -OOCR. where R h^Ji^K ^ ' 2 and 3 ester groups of 

the sucrose backbone In Plac^^o^he MCa^;^"^^^^ ^ 
acetate). The most preferred partially ^teS^^^e^^J!^^ 

part, sucrose diacetate and sucrese tSitate and contains, in large 

a.M^ero7^~^^^^^^^^^^^ 

the general formula R-COOH where R' isrsTu^ft!; I, / ' employed in the present invention are of 
3 to about 24 carbon atoms. The^ty a^J sSts eXeJS the f ^"^Jf '^S-"" generally containing from 
R'COCnr Where R' is as described L^tmi v fe^TSl ..r^!!", ^'''^^ 
potassium, magnesium, calcium, and thHke 3'°"'* ~"'««"9 «>f 

R' .3 - drj^S2rv;rd R.^^^^^^^^^^ -ofgenerel formula RCOOR" where 

anhydrides employed in the presenfinTen io^^ oMh^ "^ T ' ' fatty acid 

above: the two R- groups in the fa«y add aoh vdride hlT' ^' « - described 
addHx>ntaining reagent is a long chain siS^J^^^f^i^ ''"'"^'^'y- '°«y 

.o24carbonatomsand.mostprefereb,y.R.3alongcrn~r3^-^^^ 
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between a5ou.1..o22cart»^ 

18 carbon atoms are preferred s arTlStt ft^^ ' T"^'"'"^ ^4 and 

acid-containing .^agents forn«d th J?™mTavS,^tS^^^^^ T '"^ ""-^"-^-^ ^^'^ 

- ;-J°y«^'"*ee,terifica,ion,«actioaPurefa«yaTdrna^^^^^^^ 

found «, soybean, safftower. corn, peanut, and cottonseed 3 si l ^ «'<ample. 

be used. The fatty acids can be «^nverted to fh«^^, hydiogenated fats and oils can 

methods. Both sinV fatty slZ:Z Z.T.:rZ'::^'SS^^ "^'"^ 
employed In the present invention. Preferred fWtv acWs 1^1^!.^ ^l^-w^ ^'"'"^ ""^^ 
« acid, linoleic acid, and mixtures thereof P^l^ni!^ ^ ^ P^^^''^ «cid. lauric 

oleate. methyl Palmitat'TeTh^tu^e^Z^^^^^ -ethj^ 
include the sodium and ^ssSm 3J jSf^ "^'^^^'^ «^ 
mbctu^s thereof. PreferS^Srac^ an^v^r, i„H ? "f""*"' and 
and mfactures thereof. ^ anhydndes include staar« add. oleic ackJ. palmitic add. Ilnoleic acid 

adds and/or fatty acid esters employed, they are preferably used in combination with the fatSr 

aboute to 1 and 15 to 1. Of course the d«ir^.^^^!lr ^. ^"^P'^^^^bly at a molar ratio of between 
different numberofesterrnSTy^o^gl'u^^^ 

sacdiaride and the fatty acid-contain 00 ^?,^ in tL .^^ !^^' «'««'"°""^«'tt'e partially esterif led 
Of the fetty acid-contalnfng reagenUo the pSy ^J^f^S^iJZ "^^^ st- 

able ester and hydroxyl g^ps in the parti^es/e^SI^Sl r '° 
f ied sucrose containing Lo acetate g^i St^^S^^T^^S^J^^ ^l^'^'^^' '"^^ -'"9 P-t^ally esteri- 
Mroxyi groups), the molar ratio of thlfatb.irw^?--^ ~ '"^^ ^'^'^'^ Sroups and sbc 

preferablybe aL. 87T(S ai^^?l^?v .^^^^^ 

ester and hydroxyl group inSS'sa^rlTf ^ fat y aad-conta.ning reagent molecule for ead, available 
e«l guideliJesXTd abo^e '"^^^ °^ "'Shermoiar ratios can be used if desired within the gen- 

alyst7L7ta1.lt S;riSd\^^^ T "^^^ transesterification cat- 

ous pentoxide. sulf u^J al sfaS^ious^tlr/ v^^^^ PjK«phoncacld, pCyphosphoric add. phosphor- 
metals, alkali ^etaVcSrtS^^ti Z^Tnf Ja^^^^^^^ T,"^ l"!^' ^""^"^ '"^'""^^ ^'Xa" 

10 the corresponding fatty adds ' »»» salts will be comrerted 

a.yst'is^rsSitm'^^^pr^^ ssi^r^rrr T^r ^'^'^'^ 

ethoxide. sodium eTho^wrSSSTuS^^^^ut^ir ^^'^^/T "^'"^W*' «««'^"' n«thoxide. potassium 
most preferred allSl mSS SS^t^^^^^ f V Sanerally the 

bonatrand potaS^^StT^ Pr^n^l^?^^!^^^ ^y»^» '"d"*!* sodium car- 

catalystsca^als^l^^s^S'edTi^xt^ 
«en.aJprovidesacd,rrsT.:y%^^ 

.be catalyst sHoumL l^XprT^,^^ ' ' ' " "'3''^^' ^'eWs. 

Char?; X'SrSfnTr^lTonT^^^^^^ 

above, the in Jy^^f^L^^'^L^^^^^ '"^'^^^ ^"Mrous. Additionally, as noted 
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with dried, inert gaseT^ ^« «n l« dried by f.ust,lng 

molecular weighU non-faftv acwJonif !„• . ^nsestenfu^fon reaction proceeds, the relatively low 

weigh, non-faUy acwI^LnLi,^^^^ ™'-«'ve,y low mole'cuS^ 

»o "nuc^ybyvacuu^techni^uesThyr^^^^^^^^^^^^ 

wards the desired saccharide fatlvi^S«Trih '^""f*'^'**'"" ^ drive the equilibrium t<^ 

low molecular weight, non^t J aci^nl^TnLl^^,;^^^^ "'"'^"'^ '^'^^ ^° '^e relatively 
« ateandmethand)a«,otejrS^Tnnr!^^^^ 

One preferJ method Tr^o^Z^et^^^^ 1^^'"^' ^^^"^ '^^^'O" -"^^u™. 

.hereaction mixture. AootherpreferdrethX'^^^^^^^^^^ 

e-ally preferred that CSS fe San Z^t^^^^^ ^'^^ ^«'^'>'- » - 

a bout 250 mm H9 (al«ut 3^Zi?i^o,;" S^^^ 
preferably lessen about 1 ^^^^ H^kTou 1 ?SSr? w?^" (^"°"t 2° "'""bar), and most 

at atmospheric pressure as w^as biow^ alTf 1^^' s "^'"^ '"^ ^ '"^"^'"9- P'essi.re can be 
underan inert reSL-pre^LsSSamrfn^^^^^^^ 

1.3 mBlibar). It is also ge^S^reSred that?™ '^T' ^ "^'^"^ ^ "9 (^l^"' 

tants are heated to the dS reSton tlllltn^r'^ ^",1^ ^'"^^P''^'" '"Mated before the reac- 
Ihe transesterificatlon ^rfelThf^nge ^^^^^ as noted above, the reaction temperature for 

range of about 95' to 125»C- ^ore o^f^wL S^lfLf^ ^ ' '^'^^y- fereaclion temperature is in the 
The transesterifi,S.n ;e^?iJ f ^^S^^^^^^^^^ "^^bout 105» to 115-C. 

ide to the desired saccharW^SSaSd^Zw h« ^ °^ P^'^'V e^teriffed sacchar- 

will result in a 80 to 99 .e1^:TZ::^S'n\T.",TsZ7l^^^^ ' ^'""^ '^'^ 

.ow-SrKisl^Je^S^p^^l^^^d^ 

terified saccharide aZlS^^^ZJ^f. j :^^^^ t'y<i^^Voups mlhspsn\^iye^ 

ample, it is preferredTh;ralro::Xsrp,S'r^^^^^^^ 
Of sucrose having about eight fatty aS ester ^pT '''""^"^^ '"^'"'y 

charSSTatliVcT^S^esTcffe^^^^^^^ Tr'^^ n.^^'^""" '"^"'^ ^"'-^ '''^ re- 

used. It is generally DiSl^^!??^- ^ ^"^«"*«>n^ Purification techniques can be 

dissolved inTo^a'^ESSr^^^^^^^ T'^J! "'"''""^ ^'^'''S' ^^•"P'^- ^^^^ 

charidefettyacidpoll^rc^ntS^lc^iH 

organic solints. theS^r^^^ht^^t^al^^^^ 

included, but not limited to. molecular or sSpath SSlSton ""--'-"al techniques 

.ow-2:.?eltTnt:cS'pr^^^^ -"-•^'y - fat substitutes or 

be blended or i^X'^^Sl^ fo'S"^!!^^ 

uct Uquid. semSSrrsSid S^Tde S^-^^ '^'^'^ content of prepared food prod- 

asfat substitutes. The ^ifsLc^SSe flt.^Il n ? T «he««rf) may be employed 

function as anti-anaMeS^qraS,ts r^!^^^^ T"^ ^' ""^'""^ P™"'^ ^Z'C) may also 



Example 1. 
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shcl^id*^: oSed"""' ^""''^ ''^^'^'^ ^"^ ^= -'9^' P--t ~ .Hacetate 

Alternatively, the excess acetic acid could be reinoved by freeze dryinq the esterif icaiion r«=.^!,. 

In such a case, the addition of sodium carbonate could be omitted. es^nf -cal-on reaction mixture. 

Example 2. 

moles) and cooled to ^'^^^^^02^7:^. " '''''^ "^^"^"^'^ '^ ^^^ 

non-volatile residue '^'^ ^ ^' ^° ^^'9"* y'^") '""e*^^ as the 

Example 3. 

rnolecular weight by-products by distillation. The reaction could be contirw^ un«l dlstSh^rSl n^^^ 

130-0 and abouM X S2 Z Hn /'i^^ PO««ily sintered glassflKer. the filtrate could be distilled at 

sucr^rfaitv i^M ^ , Tu^ ° ^ molecular distillation apparatus. The expected 



Claims 
1. 



6. 



A method for making a saccharide fatty acid polyester comprlsing: 

age, oetween about 1.5 and 3.5 lower acyl ester groups- 

'H* "^^'^"^ esterif ied saccharide, a fatty acid-conteining reagent, and a tiansesterification 
cate^t under essentially anhydrous conditions to form a reacti^ mLr;. v^t^Tn^^^^ 

of fatty acids, fatty acid anhydrides, and mixtures thereof; and jnesrere 
add ST^!^ '"'^"'^ 

A rnethod according todaim 1 . wherein the partially esterif ied saccharide has. on average, between about 
2 and 3 tower acyl ester groups and the reaction mixture is heated to about 95- to IZS-C 

A method according to daim 1 or daim 2. wherein the saccharide is sucrose. 

t^T.Te^^TJT2r''''"'T ' r^""" '^♦'^"^ "^''""^^ ''^ ^"^^ hav- 

fSnTto6«lnS^*"'~"'' '"'^'^ 

tol2T»^tZ'° ^T"^ "'T"^ ' ^' "^'''^''y '^^^h^e treated prior 

A method according to any one of daims 1 to 5. wherein a non-fatty acid-containing lower alkyi ester by- 
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P^r^uct and a rwn-fatty acid-containing lowerafcyl alcohol by-produrt 

ture by d.wing a vacuu. ofless lhan about 250 Hg (abo«t333 ibaZt .rl::^.^:;!^ 

9. A method according to daim 8. wherein the vacuum is less than about 15 mm Hg (about 20 millibarX 

10. Amethodaccordingtoclaimeordaimr.wherelnthe non-fatty acid-containina lower alkvi^.f^rK 

12. Amethod according to claim 11. wherein the fatty add-eontaining reaqent is selected fr«m .h<. 
s.st,ng of stearicacid. Oleic add. palmiticaddjauricadd. linolefc^^^^^ 

14- A rnethod according to daim 13, wherein the fatty add-containing reagent is selected from the omnn 
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